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A communication network (VON) offering an ETHERNET service to a plurality of local te 
(ELT1, ELTN, tlTS , f LTN:1-€), typically computers, is proposed . Flexibility and icpst are 
enhanced with respect to existing ETHERNET fletworks by emulating ah -ETHERNET ne 
towarcte the locatterminals whilst pooling complex functions m a cpmputernetwork^server 
(LANS) connectedfto the backbone ATMnetork (BB) This is achieved by coupling the local 
terminals, preferably separately, to standard ETHERNET;nnks (ELN, TL1, TLN1-8) andtoy 
terminating these links in interface modules (EIM1.EIMN, TIM1, TIMN) converting the 
ETHERNET frames from the local terminals in ATM packets destined for,the central see 
stores these packets in an input buffer (IB1-X) and performs the above complex functions^ 
particuiaifly also the transmission of these packets to apprdpnate ones of the ihterface modules. 
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. & ^communication ^network; pG8) v Bering, -sdn 
ETHERNET service to a 'plurality 1 of SpbaJ .terminals^ 

. JE&Tt ELTN TLX* Tdii148| typjcaiiy cornputecs, 
is proposed flexibility and cost are enhanced 
respect to. existing ETHERNET network* fey ern.Mjat^ 
\tig an ETHERNET network towards the -lqcal fe/m> 
nals whilst pooling complex functions in a Computer; 
rework server (LANS) ^connected to trie teckbone. 
i^f5tnetpr:k{6g), 

tH?§ is achieved by cp^ptng the local terminals, 
preferably- separately to standard £THEF$NET links; 
(ELN : TLT> TLN1?iB) and by terminating these links up 
interface module EJMk TMh TJMN) con- 

verting the ETHERNET frames Irom. the local termi- 
nals in ATM packets destined for ;the central server 



whieh stores ^thesei packets in an input chaffer - 
X> lajnid performs: the -above complex Jurktions. pak 
ticulariy -also the transmission; ^o(- these packets to; 
ap^ppriate -ones, of the; interface modules Buffer 
.overflow is avoided by transmitting backpressure 
isigriais (BPt-X) to the "interface modules so as to 
cpntrol thenri to halt 'tralnsmtss;^ ,Pn the computer 

Be present (nyentign ts :partia|]^r(y we!* -suited 
tor learjy ^^^m^^M^A nWpfks as their inhere 
ent high bitrate transmission capability is used *tq°. 
provide ETHERISIEf type: services at a IPweir cost 
par terminal whilst ernpipyrng sferKtard^c^ss tech- 
nology: 



a. 
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The present inventibn relates to a communi.ca- 
.lion network including a plurality of computer net^. 
work links each coupled to at least-one local termi- 
nal accessing said, link according to a standard 
media access .protocol. 

• Communication, networks such as : the subject: 
:one are well known in .the computer c^muni^ 
lions field, ithe most widespread examples being; 
;the :lbcal and metropolitan area .networks. IAN and: 
MAN respectively, realized according to a variety 
of I5EE standards commonly known as r the 802 
series, the latter networks -use ,a 5.hared>tran$mi.s- 
sion medium for the transmission of data between 
the local terminals' The use Of this shared trans-: 
mission medium has to 'be arbitrated and the pro- 
cedure used therefor generally known as media 
access protocol MAC forms the main part 6i the 
above Standards and determines to a large extent 
the computer i \r^eftyinc>f(& JiriK'=t^p^ .to?ber osed± 

Although tr^se known networks:, developed 
separately from the public telecommunicatidhs neK 
-work, are presently .the best known solution for the 
specific problems .associated, with computer conv 
munications, it !is widely appreciated that they are 
intrinsically expensive with regard to. installation 
'and maintenance posts: The itK^M^?*^;®^ 
true II only a small number of lc^: terminals =use 
the network as then; the network cost per terminal 
considerably increases due &Mh* relatively large 
fixed costs associated with wiring, control and ■Com- 
munication with remote terminals, T;e. ternflfnajs; 
from outside the network;:, which 'has to be per-, 
formed via a separate > module: known, as,; 
bridjge/rbuter module: Latgaimajhtenance costs, oc- 
cur when a plurality" of parallel inetworks called 
cdinsjdh; domains, -each having their own fixed 
costs, are necessary in a same site^due tOrlim^ 
lions :pn the riumbef ndf local terminals^onr^ted^Q 
a same -network Indeed, a change in network traffic 
conditions theft often r^uires :physicalfy changing 
.the; wiring; :cjf these - networks in: order to obtain 
more suitabfe collision domains; 

It ^can thus be. seen that: the above known- 
computer networks whilst providing, a good and,/, 
thanks ; to;large sales figures; cheap access method? 
for terminals tend to be rather expensive over-all : 
due t tp~ their rather expensive wiring and network 
termination equipment, especially wt>en cqmmu^ 
nicatlon-between the Ideal and remote termirtals is, 
needed, and. due to their tack 6t flexibility once 
implemented. These', drawbacks are most outspo- 
ken when a number of small and distributed, clus- 
ters of terminals need to be interconnected and 
when a very large number o£te^ 
site need to, be abfe- to communicate not only with; 
each either, but also with remote terminals... 

It thus emerges that a need exists for providing: 
3 network- ;qf ; (he =ac^ye%'pe but -which allows a* 



reduction Jn the network costs whilst still using the 
established and popular access methods of the. 
known networks. i.e whilst retaining the computer 
network Jinks., the niedia access protocols and the 
. 5 terminal-to-network interfaced common in present 
computer networks; 

this object is -achieved. due to the fact that it. 
also includes a . plurality, of interface modules torn 
necfed to said: computer network links and \q :a 
to computer networik server via a backbone network; 
data being exchanged between said terminals and 
said server via said 'interface modules and satd 
server storing data from said- terminals in an input 
butter, transmitting data to said terminals via said 
it interface modules and. transmitting backpressure 
signals to inhibiting, means included in said mutf* 
face modules so as to control the tilling level ^of 
said buffer ^said inhibiting means thereto halting 
transmission on. said links -in .a, -way dependent 
20 upon- said standard medra access protocol. 

in ,:so doing a virtual computer network of a 
known type is emulated, e g. a virtual LAN or MAN, 
since ail local .terminals may behave as if they 
were incorporated in such m network whilst, as 
25 results from the above,, they are only indirectly 
coupled via: the computer network server This is 
achieved by first concentrating all traffic from the- 
local terminals ; to the computer network server via 
thei existing backbone network and then letting the 
30 server 'perform 'complex tasks such, as, bndg- 
ing/rouCn^ in a pppled and thus cheaper way. 
The transmission medium shared between the 
v Jpcal terminals of the thus established virtual net^ 
.work #o\*i : is; the buffer of , the computer network 
m slrver ihd^he inversion can thus be appreaiated In 
the fact that :arbitrati6h therefor ire the avoidance 
Of ..buffer Hoverftow, can via b^aqkpressure signals 
easily be converted transmission inhibition m> 
accordance with the standard media Recess pror 
w toed! used :bn the computer networik jinks Such 
• conversion is possible for every media access pro* 
tbcoi sinc^sucfr a. buffer ;may mempnze data a> 
lowing it to compensate fw the delays incurred by 
the data before arriving iat the server as will be 
45; explained in further detail later 

it can thus, be: seen ,that the above object ts = 
met as the virtual computer network may be sup- 
plied ata lesser cost per terminal than feasible with 
known technology Indeed, the costs of the server 
sol and interface modules is considerably smaller than 
.the interconnection costs incurred by fully wiring all 
focal" terminals with computer network links, or by 
partitipnih0 them in .collision jdomaihs terminating in 
a bridge module before .using the existing back- 
5$ bone network for' interconnection of* these bridge 
modules^ . -\ 
The advantages 61 the present invention be- 
come .even clearer .when one considers Ihat in 
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using a buffer as a shared medium no generic 
limitation on the number of: local terminals exists as 
with a cable since -such a buffer, unlike a cable, 
can memorize a theoretically 1 indefinite amount of 
data. Wiring from the terminate, to the interface 
modules is furthermore .straigh'tfp'rward and no 
heed arises to .change this wiring- to obtain optimal 
performance. 

A characteristic feature ;of the:,present iinyehtioii: 
is that data, is transmitted over isaid backbone net- 
work .according .to ^asynchronous transfer mode: 
principle.. 

* ' As a result; the • network i is ^from an evolutionary 
perspective Mwell suited to handle high titrate, data 
present in computer networks as it exploits :the : 
-generic ability of Asynchronous transfer Mode or 
ATM -backbone networks to hahdle such^^ 
allowing present access ^eqGipment.-^aptiecl. .to the 
transmission of such: data Xq remain, in : place, The 
present invention is.- ihencie: well suited for ;j£arly 
deployment of ATM networks as their inherent high 
ibitraie 'transmission Ability ^ iis^used^6. provide local 
area network services at lower casts per terminal 
whilst employing standard raccess; tedhnofogy 

Another characteristic feature of the invention 
is that a plurality of distinct .standard media access;, 
protocols are used for exchanging data between 
said Ideal terminals and said computer network 
links. 

In this way. the fact that (he %ca1 lermmals .are 
no longer directly coupled is further exploited: In- 
deed the latter allows *he use of distinct media: 
access protocols in ihe same network. ! since each; 
local terminal communicates in }a direct way only 
with the server which :is independent from the 
media access protocol, used as all data arrives 
(herein ;a uniform backbone format ^Concretely ^'ie 
above feature thus aitow$ the integration m the 
■single virtual computer networks fpr instance .both 
•ETHERNET and TOKEN RING t^hnplpgy. i e ierr 
rninals and computer links ^ ^^rdirig :to 1>0th stan- 
: dard.s. • - 

A further object .of the invention: is tojprovide a 
computer network.: server to be used in the above 
communication rielwprkv 

This object is. achieved fay a -server; which #> 
eludes at least ;one server module which includes a 
said input buffer buffering data input to said server 
by. said interfac mcKMes,;an address fiiier deriying 
from said data =the identities oi appropriate ;ones.qf : 
said interface -modules'* and irans.miission means 
transmitting said data to said appropriate interface 
'modules;. 

;A charactenslic feature of the server is: that 
said, -at least one server module further includes 
flbw controi means -monitoring the filling level of 
said" Input 'buffer- .and; ^h^irig " said backpri^sure 
signals if saidlilling | lev^ -exceeds a predetermine 



threshold value.. 

The threshold value is needed for cprreet op- 
eration of the present network in view of the delays 
incurred by data sent by a fecal terminal before 
s being buffered in : the shared transmission; medium 
which is the inrxit' buffer; Indeed, since: collision oh 
this shared medium between data units 'from the 
local/terminals is tantamount: to buffer .overflow and 
since at ;the" moment such collision is signalled fa 
id the local terminals a: number of data units may still 
be underway, the threshold must be available to 
take into account the above delay and the amount 
of data potentially sent iwithin this delay in order tor 
avoid buffer overflow This delay is. composed of 
»s the delay incurred by data from :the Ideal terminal 
to the server and the: delay with which backpres-; . 
sure signals have the..effecf #:haltf^ 
sion of. the l.ocaj terminals., . j 
As, mentioned above such delays may be ac- ; 
20 ;qompdated; in; .the; present h^wdrk thanks, to. |^ 
memory capacity ;bf jthe shared: medium winch a!-' : 
lows backlog in signalling overflow or collision 

Another characteristic feature of the server a* 
thatsaid flow control means sends said backpre^:; 
25 sure signals "to selected ^ones of said interface^ 
;rr)pdyles^n!yv : j 
In sb'doiriff the .generic flexibrldy of the ^present;' 
network is used to improve its pefformance,b:eyondr 
that of known networks as the selective halting of 
3d: the transmission of some local lermihals was im-!,' 
possible therein This selectivity allows to penalize!:-: 
only those iodal Wminals which transmit an exces-? 
sive < amount df data thus achieving a;/awaecesr; 
for all; terminals ancfjaisb avoiding :unsatisfa«pr^ . 
35 behaviour of the,.netwoVk in the, presence of such: 
unfair loeal iermTnals , 

Still another characfenstic feature of the server 
is that it f^her handle 
locai-to^remote and; rernote^tOrJQcaJ data destined;-? 
?4p for and received f com remote terminals ndt cph- $ 
nected to .arry , of said .interface modules t resf#e-> 
ti vely said locahto^rempte data - being forwarded to 
said bridge module ^by ; said address filter to be 
further forwarded alter extraction of Ihe identity M .; 
j$ a destination remote terminal- to an associated;! 
tmcktohe he^ork addr^ 

data being directly supplied :\p said computer ne> 
work -server %a said bridge module' and teeing 
converted thereby for storage iri.said input buffer.- 

so It can thus be seen .that the earlier mentioned * 
and particularly costly "bridge-router may in the | 
present network simply be pooled thus reducing 
trie over-all network cost 

Although, as explained earlier the present net- 

155 work .allows integration of a vary large number of ;• 
terminals within the Same yjrtual computer network ■ 
the neied may ;stiU anse to provide a number Of . 
collision .domains. Wfeen, fpr" instance, a server with • 
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a specific limited capacity is already in place it 
might be useful to upgrade its capacity and there- 
fore also the .number of local terminals .connected 
to it. Also state of the art. technology might limit the 
number of local terminals which are handled by- a. $ 
server module as described above. itUhus being 
necessary for sites with more. locaJ terminals to: 
provide collision domains. Such limitations might, 
further be necessary to. improve the throughput of 
a server module- of the above type, "- " * : '0 

With regard to ;the above a very important 
feature of the present server is that it. includes a 
plurality of '.said, server mbdUles as well -as input 
switch means haying, an input ^oypled jib the input 
off > said server and a plurality br^t6MterSa.ch- ioap- H: 
led to one of safl server modules, data supplied -to 
the input of ?said .server by said interface, modules 
being routed by .said input switch m^ns jg a- 
selected one of said server modules dependent ;6n; 
the identity of said interface module sending said .20 
data said interface modules thereby being divided, 
by said input iswitch means Mo ; a plurality ^ coin? 
sron domains .each of which, is served by a distinct 
one of said server imodules. 

Thus the above requirements are met in a ;. ?s . 
■simple, way because a plurality of server modules 
can be so. coupled in par^ieip each^of these server 
modules being associated to one suCb Collision 
domain. This is achieved without severely com* 
p locating the desi g n of the server:since. in addition 3a 
to the further server modules; only a simple input 
switch, means is required to make the appropriate 
selections This server can by, its parallel anc^ mod- 
ular nature be easily; customized ito suit particular 
r^i^ments^conc^ning inumfei&f of local terminals, as ., 
andithrpugri^t.. 

Another irnj^rtanl 'featjre- of ihe present server 
is that said ^collision ^d.orhaihs: and., said associated 
server modules are defined in >a cpnfi^uratioh table 
included 1 -in 'said input switch means said server # 
Jocbdingtfe^ adapted tp bhange 

isafditabie; 

It can be seen : that in providing the possibility 
of defining collision domains the present network 
remains very flexible Indeed, jn contrast to the *s 
known, networks; having collision domains, only a 
software operation, !i!e. .adapting .trie configuration 
table, is. needed to tune the ^network to the chang- 
ing traffic characteristics:- 

StiH a further object Of the .present invention is- -so-' 
to ;provide,ah interface module which can be; used 
inihe above ; com munic^tioo : network; 

This object is achieved- through an interface 
module which compnses format conversion means 
for converting data .from a : format used by said ss= 
computer network link connected thereto, to a for- 
mal used by, said backbone network and vice,; 
versa, said: inhibiting means, inhibiting transmission 



on :said computer network link in response to said, 
backpressure signals and in .a way dependent upon 
isajd media access protocol, and data acknowledge 
: means for transmitting a : data -acknowledge signal 
;to said computer network server pursuant . to cor-, 
reel transmission of data received therefrom on 
said computer network link. 

Specific ; embo3imeriis ;of this .interface module 
are -that said media access , protocol used , on said 
computer network Jink is the iETHERNET protocol 
arid that said inhibiting means converts said back- 
pressure signals" into dummy frames with :£therriet 
adresses different from ithe addresses of the -Jbical 
terminals coupled to said interface module, :and 
lhat said media access protocol used on said com 
puter network -link it the TOKEN RING protocol ;and. 
jhat said inhibiting means converts said backpres- 
sure signals by withholding a token from said focal 
terminals connected thereto 

It .can be seen from .the above two examples 
that it is. very, simple to adapt the interface modules 
to a multitude of access technologies, the above 
examples only being.vlhose : : mbst importarit 

The above mentioned and other objects and 
features of the invention will become more ^appaA 
ent and the^rwention^ be best understood 
by referring tp the following description of an em- 
bodiment taken in conjunction with the accompany-' 
ing drawings wherein, 
ifig;^:l shows a communication network; VCN 
according to the .. present invention: and its int$r- 
connectrbh. via :a public telecommunication net- 
.. wwk RTN with remote: terminals RTi-Q;^ 
Fig; 2 schematically depicts -a computer^network 
server HANS according CO the invention and 
used in the "above communication, network of 



Rg. jv - . .. . ;. j ' 

7^e : communication netwp 
3 is a computer or data network used in anVoffice 
e g an iio^pita} r or in a fesidentiaJ area It- include^ 
local terminals ELTl. ECTN1-2. TLT1, TLTN1-8 
which communicate with each other indirectly via a 
backbone network BfP and a computer network 
server LANS and is therefore called: virtual comv 
puter network The server .LANS is called a local 
area network server since, as described in detail 
hereinbelow trie virtual network thus emulates a 
focal area network towards the 'focal, .terminals, m 
:the present embodiment the thus emulated focal 
area network being either an ETHERNET or a 
TOKEN RING network The local terminals ELTiJ, • 
ELTN*-2 3 TLTl and TLTNt# may further, also 
.communicate with remote terminals RT. I -O not in* 
eluded in the virtual computer network VCN, over a 
'pubiic"-':teiM;c^m^icati.6f>- ' network f?TN which is- 
'also ;ccxipied to the backbone Network BB, 

tti; ibqaL terminals ELTl^ £LTN.i>2, Till 

1-0 are subdivided in twb groups according, to 
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the type of local area network to which they are 
adapted to have, access. Terminals ELT1. ELTN W2 
are for instance adapted to have acdess to an 
ETHERNET :network and they iare therefore con- 
nected to ETHERNET computer links. ELI .arid EL2 
respectively, whilst terminals IjLTt. TLTMI-Q -are 
adapted to have -access to a TOKEN flING network 
and -are therefore, connected to TOKEN RING com r 
puter links. TLi ;and !TL1-8 respectively. Since both 
the focal terminals and the computer network links 
to which they are. connected thus correspond Xo: 
well known technology, they are hereafter not de- 
scribed in detail and their properties are used 
throughout this description as forming part of the 
common general knowledge of a person skilled in 
the art. 

to^be rioted that although each computer net- 
work fink is normally coupled to one local terminal 
special cases, are allowed for clusters. pf :t0rmmafs3 
Local terminals €l:TNt and BLTN2 form such a 
cluster and are connected to- a-sama cornputer hnl* 
EtN without further ado as they so form a knpwri 
ETHERNET network for .which they were designed 
in the first place, the measures required for ; th^ 
virtual network; VCN to take these special cases 
into account are described Jater. 

The computer Minks, :ELt, jELN. TLt and the 
bundle of links TLN148 are each coupled to the; 
interface modules EIM1, EIMN and TIMt to TIMN, 
respectively The latter modules are in their turn, 
each .coupled to a backbone network link APQN* % 
APON1N APONM1 arid APONMN respectively 
The backbone: aetwor^ -and APON1N 

form par J of ah asynchronous transfer mode pas-: 
sive optical inbtwork Wi)h a common optical link 
APONj coupled to: pprti.of an ;3s;ynchrpnoUis 
transfer rripde switch ATMS- fcrrriing part :of the: 
backbone. network BB- likewise APONIYtl and 
APONMN form part of : a further asynchronous 
transfer -mode passive optical network how with a 
common optical link APONM also coupled to a pprf 
of ATMS. backbone network; BB can thus be; 
competed t5f up 1pp.<passive vdpticai network, each 
-of them consisting of up to N backbone network 
links, if can thus be clearly seen that a large 
dumber of local terminals may be, so Integrated in 
the present virtual computer;neiwork VCN. 

Regarding the operation of the backbone net- 
work BB no further details, need be given since 
they can be readily obtained from the published 
European patent. Application EP-Ai - 0544975 Wan 
der Plas -4) for the passive optical network and 
from the artibie "Technology, distributed: control 
and ; performance: of- a multipath selfcrouting 
switch 7 ^ by M;A: ifienrion --et^ al.\ Internatibnai 
Switching Symposium* October 1992; Yokohama. 
Vol. 2: pp. 2-6 for fhe asynchonous.switch ATMS, 
With -regard :tp the^presehrrrte how- 



ever important to note that the •interface modules . 
ElMt. EIM2, TlMl -and TIMN may form part of 
subscriber units as disclosed in the. former docu- 
ment wherein also interface modules, called fine 
5 . interface modules, for voice and video Jtraffic are 
present; In this way the. present virtual network 
VCN service blends in seamlessly -with other :ser : 
vices provided on the backbone network BB each 
subscriber of the latter network having the option ;tp 
w complete its. subscriber unit with an interface mod- 
rule for the virtual: network VCJN. J 
The -above described backbone network BB ti 
either a PABX4pr office use or an access network; 
to the public telecommunication network PTN tor 
75 residential subscribers In the fatter ease the sub-:; - 
scnbers may acquire highly ;perform ant . data ser- 
vices without having td commonly set up; a local 
area network. Indeed it suffices for a pub'fe ppert- 
ator to provide the local area network server LANS 
20 on oneM the ports «ol fhe switch ATMS . 

With reference to Fig t it can be further seen,, 
that the merttioned local area network server LANSj 
is couplied to the switch ATMS via a local data link: 
LDP via which this - server exchanges data with the ; . 
25 . local terminals ELT1 , ELTN1-2, TLT1 TLT&1 4|vla • 
a control data I inT? 6 DP over which data acknowj^ 
edge, signals! from the interface modules E|M% 
EIMN. TlMl TIMN are received and via a remdte| ; 
data link RDP rvia which data is exchanged with the ] 
so. remote terminals. RTIrQ coupled tb the switch, 
ATMS via .the public telecommunication network^ . . : 
PTN as ^already mentioned above ;~ 
, Fmaliy withrreference to Ficj t. the operation.pf. > 
the interface module* ElMl EfMN, TlMl. TIMN &| . 
35 explained !n;more^eteii;\her.eafter^ { f 

The interface modules 'mainly ;r^rform;a\frym^t:| 
convirsipn between the format In which data Is : 
received from the computer links ELi ^ELN. Tkh 
i e an ^HERNfrior TOKEN FUNG frame,- 
40 format. Id a format compatible with the backbone, i: 
. ne^o;rk.'BBr: : l^ ah; ; ATM cell form at; and -vice::| : \ 
versa This format conversion need not be, de- 
scribed in further detail since a device realizing this 
conversion: can Jbe designed by a person skilled in .,. 
45- Athwart without tiiffi transceivers 3 

on either Sicte ortbe^nt^ t 
siderlng the, mentioned frame: and cell, formats 7 
which are well known The only special feature of t- 
this format conversion ijevice ts ! the fact that in : f 
,50 • converting ETHERNET" or TOKEN RING frames i| 
into ATM cells it always has to assign the tack- ? 
- bone network address of theJocai data Imk LDP or ,| 
a vtrrjual connection or path identifier indicative 
thereof' to the address, portion of ;the ATM jcells | 
55 . thus' edncenftating.. ; aij: fcSata :traffiG^ from the local ■ 
terminals to the server LANS, 

Apart from (hs abov.e two further fictions - 

need to be provided by the interface modules "r e \ 



9 



EP 0:648 034*1 



the conversion of backpressure signals .issued by 
the locat area network server LANS in order to 
avoid buffer overflow therein and sending of data 
acknowledge signals to this server LANS so as to 
signal thereto the succesftj! transmission of a data si 
unit- Both these functions are hereafter discussed 
in detail with respect tp;the interfacefnpjdules. theif 
implication on the operation : of the local area |n6N 
work server LANS and the virtual ebmputer network. 
VCN being explained further below after discussing . w 
the: architecture tff the -server wi ih reference to Fig,. 
2; 

The conversion ^pf backpressure signals issued • 
by, the locat area network server LANS, has as 
purpose the halting of signal transmission by the 15 
fecal terminals coupled to the interface modules 
receiving these signals .Such conversion is there>: 
fore dependent oh the type of the local terminals: 
;which. are -so targetted Indeed, each of these ter> 
mihals gain access to the computer link to which- 20 
they are connected via a media access protocol 
.also ^called MAG which is distinct for each type of 
local area network and denying such access tft : ere?^ k 
fore also depends on this MAG 

For Mia Idea! terminals ELTi, ELTN1 2 the -I'M. 
ETHERNET iMA'C halts •trahsmrssion bCr^wi trarnes 
when collision between a frame sent thereby and 
another frame, send iph trie ETHERNET link ELI 
and EL2 respectively ts detected. The interface ... 
modules BM1. EIM2 therefore continuously sent - 3o 
dummy frames -on the finks ELI and ELN, upoh : jhe 
receipt of backpressure signals thereby avoiding 
that the local :termihals f ELTI and ELTNt-2 respee* 
nyely continue: to succesful.ly. transmit -frames 
These -dummy, frames;. are such that the ; ETHEfe 1 -as- 1 
NET address tti& carry is ditferent of thai of -any 
the local terminals -cQupferJ^thereto .because otM= 
ewise these terminals iwoulcT handle the data m 
these dummy frames -wjifch is -bfey lousiy hot called 
Abr, ' .. .. ; '- 4p 

Oh- the other-hand for the local terminals tLTi 
TLTN1-2 the TOKEN RING WAG only allows them / 
to gain access^ and hence to starts transmission If a 
token which is passed ^trough trie -ring comes, in 
their possession (in this respect it lis to be noted 
that the TOKEN RING links TLi TLN 1 -B are not to 
be viewed ;as a single connection but rather as iwp 
separate cables respectively from. to the local ter- 
minal to* from the interface module; thus establish* 
ing the mentioned ring). In normal operation this so 
token is passed between the terminal and. the inter- 
face module, However, upon receipt of backpres- 
sure signals this token is continuously withheld-tby 
Jhe interface module without it transmi It^ng data 

The transmission ol data' acknowledge signals; 55 
by^the. interface mc^u TJMff 
is needed because the server LANS cannot on 
beforehand know ;M ah ^incident i.rrame itransrhitied- 



by it will collide with a frame issued by the termi- 
nals ELT.!. ELTNJ-2. TLT1, TLTN1-8 coupled to 
these ►interface modules. In case of such collision 
the interface, module has to.detect this in the same 
way as the locat terminals do this in accordance, 
with the appropriate. MAC and aUempt retransmis- 
sion at a. moment that is prescribed by this MAC., 
Since this/would normally; require memory: capacity 
in the interface modules which increases the cost 
thereof, memorizing these colliding frames is 
avoided in the present network VCN by letting the 
interface modules send a negative data acknowl- 
edge signal to the, server LANS Which then ;cen 
irally administers the retransmission The latter is 
particularly advantageous since the interface mod- 
ule cost is.Pf' prJme :irnporfar)ce in the .deployment 
of: the virtual computer network VCN. Indeed, "it is- 
the cost .at which =for instance the residential subr 
senbers may gain access to the network VCN. 

Finally ^vith r^ferehceTto the interface modules . 
^Ihe; special type of interface module TIMItf is dis- 
cussed in more detail As -can be seen from Fig J 
this interface moduli TIMN is connected tp a bun- 
dle of 8 TOKEN RING computer links TLN1-8 
whereas the other interface .modules IEJMV EIMN 
and TIM1 are, only ctonhiected to a sinlgle computer 
Ijnk EL1 4 ELN and TLI respectively In spite: of tfirs 
difference 1 TIMN has exactly the same functionality 
as ihe other interface modules arid in fact it is. the 
concatenation if 8 distinct interface; modules 
wherein common hardware oh the backbone net- 
work BB side 1$ shared. This means more jparticu- 
larly ..that interface module TjMN adtdi honally multi- 
plexes/demultiplexes data trom/to the local termi- 
nals TLTNi-8 in order to provide ; a more cost 
eftex:5ve way 1 of ♦nterconnecttng sf smaft icluster of 
local terminals to the .present virtual .computer pefc 
work vX> above is clearly: distinct Jrbm Ihe 

situation which accurs : with local terminals ELTN1-2 
albeit that the same goal, t.e reduction of the .cost 
per^c^rtermirrai, is oblajned: , ; ; . : | 

With reference to JFTrg 2 the local area network 
server LANS is hereafter described iin detaiit 

As 'mentioned above the server LANS has ;3- 
distinct inputs ;Li>R; :Cj0P and RDP each connected, 
to a distinct pojt of- the switch.. ATMS The input 
tL:DP is bidirectfonal; for receiving data from th£ 
interface, modules EIM1 EIMN. TIM1 TIMN and fo> 
transmitting :.data thereto: respectively. The data re- 
ceived via LOP is. applied to ah input switch IS 
having a plurality of outputs O ^X each ^coupled to 
a distinct" server module ; SMtOC The input switch 
includes a configuration' table (not shown) defining 
collision domains eactr comprising a -number b| 
interface" modules etg; -EIMN TIMN and ElMiy 
TIM 1 andiaisp assigning 

.one of the server modules SM l -X The/inpui switch 
IS further- includes a sel^Sibn circuif {not: shown) 
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which forwards received data to an appropriate one 
of the outputs Ot-X dependent, upon its originating 
interface module and the above table. 

As can be seen from Fig. 2 each server moth 
ule SM1-X has a like structure consisting of an. .5 
input buffer IB1-X in which data provided by the 
input switch IS at a corresponding one of its out- 
puts: 0.1 -X is buffered, a destination address filter 
OAFi-X reading data from the corresponding input 
buffer a! a constant rate determined by an internal to 
•clock signal -(hot shown) and .deriving the destina- 
tion of this data therefrom, and a transmission 
circuit Tlvtt-X to which data is forwarded by the 
address fitter DAFlrX when this data is destihed for 
one jpf the interface modules within the same colli- is 
sidn domain. Each server module SM1-X further 
includes a How control module FCM10C monitoring 
the filling; level FjLl-X of -a cprresponcing input 
buffer 181 -X and generating backpressure signals 
BP1-.X when this filling leyel FL1-X exceeds a pre- 20 
determined threshold value 

As shown schematically in Fig. 2, the Back- 
pressure signals BPi-X are multiplexed together 
with the data .sent by the transmission, circuits 
TM t-X oh the local data link LDP. In -order for this 25 
data to be transmitted 'to the appropriate interface 
moduie(s>. the destination address filters DAFl-X 
before forwarding the data to the corresponding 
transmission circuits TMt-X, rearrange the address 
parts, of the cells handled by It so as to denote the .30 
backbone network address of this destination inter-, 
face module or the virtual connection or path indir 
catrve-' thereof , and copies these cells whilst adapt- 
ing the destination address -when the ceils have to 
be sent ;to" multiple interface modules -M 

the destination address filter DAF1-X cari de- 
tect data which is not /destined for any qf the 
interface modules: included in its associated cdUi- 
v sion domain and forwards: such data via. a cor- 
responding non-focal data .connection NLD1-X to a 40 
abridge module BM included in the local area net- 
• work server CANS which handles this data -.as T will 
be described in detail lateron A finaj function, dfi 
trie destination address filters DAFl-X \s needed 
when a situation as with local terminals ELTNt-2 
occurs 1 e. when a ; number of local terminals form 
together With the interface module, in the present 
case OMN; a local area network of a known type 
In this case the filter OAPi-X also detects data 
which »s. transmitted by one pf. these local terminals 50 
-2 to another one thereof and eliminates this 



ELTN.I 



data in; order to avoid, that these terminals receive 1 
the -same. data;.twice, This;;/unction is. performed by 
the server L&NS rather than/by", the interf^e mpclr- 
ule EIMN in order to, keep- the cost of this module 
[aw which is important for reasons already mem 
fioned above.- 



55 



Following is an explanation of the operation of 
the server modules SMt-X with respect to the 
already mentioned data acknpwledp,e signals re- 
ceived via the control data link CDP. These data, 
acknowledge signals CDP are received by a control 
processor :CPR included in the server <LANS which 
.demultiplexes these data acknowledge signals in 
much the same way as the: input -switch US demur: 
tiplexes the data received via. LDP; i.e. dependent 
upon the interface :module which issued the data 
acknowledge signals, CPR forwards them to one of 
the server modules SM1-X . assigned tp a -collision) 
domain including this interface module. To this end 
■irhas a plurality ; p*f data::aclcnowledge.voutputs;:C^ 
;X each coupled to a correspohding one :of (he 
transmission circuits TJvl^X. 

With respect to the fetter .circuits TM1 -X it mus^ 
now be noted that they consist of a memory part 
(not; shpwri) and ;a :memory control part (not showni- 
and that they store the cells which have to . be 
transmitted to the interface modules prior to trans^ 
mission in -:the rnentioned memory part. The mem-; 
ory control part then reads the data out of this 
memory part for transmission but this data remains; 
stored in the memory part untii the memory control, 
part ;rece»ves from the control processor CPR via;; 
, the - corresponding data acknowledge output OAT -X 
a 5 : data acknowledge signal relative to this data ^ 
Upon -receipt ^ of the- latter signal the data which is 
so acknowledged is deleted from the memory; part ; 
If such a data acknowledge signal is hot received' 
in. a predetermined time interval it is retransmitted 
by the memory control "part acrording to a retrans- -. 
mission procedure for irisfcance the one used 
ETHERNET networks If possible the cetransrrfis- ; 
Siqn: : iproc^ure used is the me of the bcaf "area" 
network to which trie local terminals ;to which -the 
d^ta fiasMibe adapted, I 

Finally, tQ; complete the 'description of the op- J 
eration of the local area - network server LANS the # 
mentioned bridge module "BM and its interconnec- 
tions -are now : described jn more .detail This bridge 
.module receives date from both the" already men?. , 
tipned npn-local data- lines NL01-X of the server I 
modules SMt^X and the ^bidirectional remote data | 
link RDP Al l data received Is checked lor the £ 
address of the destination terminal and output to ^ 
the remote data link. BOP if this destination terminal f_ 
is one of the remote terminals RT1°Q The: bridge T 
module Bl4 then assures, that the ' d^stinalipn ad- 
dress part, of the cells which are so forwarded is .;: 
adapted to the backbone network raddress with 
respect to the public telecommunications network • 
PJ.N of. this remote destination termiriai ;RTi -Q. ;.; ^ 

Oh the other hand -for data destined for one or 
more of the local, terminals ELTi, ELTfsl i?2. T.LT4; 4 
TLTN the, bridge module BM ^detects ;to Which " : 
collision domain the destination locaf terminal is 
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assigned and it forwards this data, via one of its 
outputs B01-X to the corresponding server module 
SMl-X- and more particularly to the input buffer 
IB1-X thereof. In this way all rprnote incoming data 
and all local data exchanged between, distinct colli- s 
sibn domains is handled automatically. 

It is finally to be noted that a person skilled in 
the art may design a local area network server 
.LANS Haying only one server module without difr 
-ficulty from the above description, indeed, this eh- to 
tails only the .omission of the input switch and the 
corresponding simplification of the bridge module 
BM and. the control processor ©PR: 

While the >priViciplSS .^r-;tr^; [invention have been 
.described above in icdnnection with specific apr r$ 
paratus, :it is to be dearly understood that 
•description is; made only by way of -example and; 
not as a limitation on the: scope; of the invention. 

Claims xi 

1* Communication netwonY including a plurality of 
computer network links :{EU, ELN. TL1. Tim- 
8) each coupled -to at least one- local terminal 
(ELTl. ELTN, TLTt TLTN1-8) accessing said 25 
Jink according td a standard, media access 
protocol, charactered m that it also >nc;iudes:a 
plurality of- interface modules (EIM1,,. -EfMkt 
TIM1 , TIMN) -connected to said computer net- 
work links (ELI ELN; TLX. TLN1-8) and to a 3d 
computer network, server (LANS) via a bacte 
bone network (BB) ;data bemg exchanged be^ 
- ; ;:tween -said' terminals : (£LTt, ELTN, . TLTr 
TLTNT-8) : and said server via: said interfaces 
imodules. and said server storing data from said .35 
terminals in an input buffer 'flBiikX)- •transmit 
ling data lo said t^rminais via sak? inter/age 
rnodu^es- and transmitting "backpf es?ure ^signals 
{8P1:-X) to. inhibiting means' included.. *h said 
interface, modules so as ; : tp control the filling <*p 
level {FL1-SC) of said butter., said, inhibiting 
means thereto halting transmission on; said: 
Jinks in ,a way dependent upbn said •standard 
media Recess protocol 

2L Communication: network according to. claim !. 
characterized in that data is transmitted over 
.said ^backbone network (BB) according to :the 
asynchronous transfer ^bdeiprjhciple. 

- *o 

3L Communication network according to. fclaim 1. 
5 ch^acreri2ed in. that ^plurality of-distincthstan; 
jdard media access, prdtoeols are used for ex- 
changing data i : between said" local. 'terminals 
(EtTt.. ELTN. TLTf. tLf N|r8), : and said com-: 55 
puter network links (ELi, ELN.TL-t:. f LN;I : B)^ 



4. Computer: network server (LANS) adapted, for 
use in a communication network as in any o( 
the. .claims 1 id 3. characterized in that Tl "iri- 
clydes at? least one server module (SMi-X) 
which includes a said input buffer (IfilOQ buf-. 
fering data input to said .server (LANS) by said 
interface modules (El Ml, E1MN, IIMt, TtMM). 
an , address filter (OAFNX) deriving, from said 
data the identities of appropriate ones of said 
interface modules and transmission means 
(TM KX) transrriiuing said data to saiid appro- 
priaife interface modules. 

V 

5; Computer network server (LANS)vaccording to 
claim 4, characterized in that said :at ieasf one; 
server module r(Sttr-X) further includes Sow 
control rneahs (FQMUX) monitoring the Riling 
(evel (FUrX) ;of said input buffer 4IB1-X) and 
sending said backpressure, signals (SPi-X) if 
said filling leva] exceeds a predetermined 
threshQld>/aiue> „ 

6. Computer -network server (LANS) accordihg to 
claim 5^, characterized in that said flow control 
means (FCMi-X) sends ;said backpressure sig- 
nais:;{BPl-X): to selected ones of said -interface 
modutes (EiM:i,EiMN, Tit, TIMN) only f 

Computer network server (LANS) according to 
claim 4;; characterized in that said transmission 
hieanf <Tf^tr)g incfudes a data melmory m 
. Whj<3i^*a ^ata.Jjfs^€^\p|i6r to trlnsmissipn 
.td^a, said -interface module and from which said 
data ;is removed ipjrtly ai|er a. daf ai acknowledge' 
signal indicating sufccesfulJ transmission qr^id 
data on said computer network 'links (ELI , 
EL^ TLIl, TLNi^j^ said inter- 

face modules "(EJM1 EfMN, JIMt TIMN) said 
.transmission, means periodically retransmitting 
said data : unto! 5§aid data acknowledge signals: 
received. 

8. Computer network ^server fLAISiS); according to 
;cfaim 4, characterized in that it further includes 
:a bridge module (BM) to handle iocal-td-r^r 
mote (NLDirX) and remote-to-ldcal (R0R) data 
destined for and received from remote i&tfoh 
nails .(if?T]t-Q) not connected to- any of said 
interface modules {EfMl EIMN; TJM>t f TIMN) 
respectively* said local-to-remote dati being 
forwarded to said bridge module by said ad- 
dress filter (OAF t-X) to be further forwarded, 
after ;extractbn of the identity of a destination • 
remote terminal to_; an associated backbone 
network address *ahd said remoteMp-ioeaJ data 
being tfirectly supplied to said computer net- 
work served .fUNS)f via said brtdgg ,friocfule- 

and being converted thereby for stor^e -in 
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said input buffer (!B1-X)> 

.9, Computer network server (LANS) .according to 
any of the claims 4 to 8. -characterized in that it 
includes a plurality of said server modules, s 
(SM1-X) as well as input switch means {IS) 
having an input {LDP); coupled to the inpul 
(LOP) of said server (LANiS) and a plurality- of 
outputs (Q1-X) each coupled to one of said- 
server modules; data supplied to the input of to . 
said, server by said interface modules (EMI, 
EIMN, TIMi. TIMN} being routed by said input 
switch means to a selected one of said server 
modules dependent oh the identity of said 
i.nt4rt^;-^Mul© sending said tfatai said intptr. Ifs 
face modules thereby being divided Jby said 
input switch means Into a plurality of; collision 
^domains each of Which is ^vecf by {a district . 
none : of said server, modules;: 

20 

I. 0. Computer network server (LANS) according to 

claim 4 characterize^ in that Js^kJ ^fiisjpnv 
domaihs and said ass^ccteted server module^- 
(SMi-X) are. "defined in a configuration table 
included in said input switch means ^aid. : 25, 
server including reconfiguration means adapt- 
ed to change said table. 

II, Computer network server ;{LANS) according to 
claims* 8 and 9, charactenzed in that sad 
bridge module (8M) routes said remote-to-io- 
caf data to the said input; buffer (181 -Xj asso- 

-•ciatedlp the "said cofcsion domain in -Which a 
-destination local terminal said toc^frtp-remdte 

12. Computer network server (U\N$) according to 
claim B and 9, characterized in that said atfr 
dress filler {DAFrOQ ai^ iprwards clataii for a 
destfnstion .local terminal not included in said- 
associated collision domain to said brtclg^ 
module (BMj said bridge mo6Uie routing the. 
.latter data to the said input buffer (tBi -X) asso- 
ciated to the said collision domain in which 
said ^estini^ion local iefrnmai isMnciuded,. 

US., interface, imodule (ElMt. EJMN: ^jvit TlMNj 
adapted for use in a communication network 
as in anyof the^claims, 1 to 3. vCli^cterizediin 
that it comprises format conversion, means for 
convening data from aVferfnat used by. said 
computer network link (ELll ELN TL1, TLN.i- 
8) connected -thereto, to a format used by said- 
backbone network (BB j' arid vie* versa; said, 
jrihlbiting means inhibiting;trahsmission -on said 
computer network Jink in response, to said\bac:. 
kpressyre signals (BPIrX) and'm a:way depen^ 
dent upon s&d media access^ rprolcfcoV and 



data acknowledge means, for transmitting a 
data acknowledge signal to said computer net- 
work server (LANS) pursuant to correct trans- 
.mission of data received therefrom on said 
computer network link. 

14. Interface module ;{EIM1, .EIMN. TIM*. TiMN) 
^according to claim 13. characterized in that 
said media access protocol used on said com- 
puter network (ink {EL1, : ELN, Til, TLNT-8) i$ 
the ^ETHERNET protocol, &id3nhiOiting means 
converting said backpressure signals into dum- 
my frames yvth Ethernet adresses different 
from the. addresses; of. the loca? terminals 
(EL14; ELlN; UT1 : . TLTN1-8) cdupled tb said 
interface::moduie. :: 

T& Interface module .{E(Mi fi EIMN, Z\m > TJWNJ... 
:according -to Olaim 13 characterized in. that 
said media ;access:px>bcoj used on,saic-:eom.f 
puter network link {ELS, ELN TLt, TLNl-8) is 
. "the TOKETf RING protocol said inhibiting 
meanf converting, saad backpressure signals 
by withholding a token from said local termir 
n$is (ELT1, ELTN. TLT1 . TLTNl4> connected 

thereto; V j- 

: ..... ■ jj b 
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